Summary This paper presents a retrospective study on the detection of the treatment of leprosy reactions in a field situation, and the effect of prednisone on the various affected nerves.
Central Sulawesi is one of the four provinces of Sulawesi Island in Indonesia. In 1985 treatment with MDT was gradually introduced and by 1992 all registered patients were on MDT.
In Indonesia the National Leprosy Control Programme is integrated with the general health services, provided at the health centres at subdistrict level. The health centre is the most peripheral health unit, serving a population of around 10,000-20,000 and is staffed by a doctor and 10-20 paramedical staff.
Since 1991 increasing attention has been given to patient care at the health centre level, and a range of activities were introduced, aiming at the prevention of permanent nerve impairment and disabilities: 5 -7 , 9 , 14 , 19 wound-care, patient education on self-care, early detection and treatment of complications like leprosy reactions and nerve fu nction disorders, all these activities became a routine activity in the field; first as a pilot project, which was expanded step-by-step to the whole province. Fieldworkers received an intensive training course of 3 days on the aspects of prevention of disabilities (POD) after which they were allowed to treat reactions with prednisone under close supervision of the health centre doctors and supervisors.
This paper discussed two cohorts: the first contains 69 patients with severe reactions (125 nerves were affected), evaluated between March 1992 and March 1993. In this patient group the routine examination of the posterior tibial nerve was not included. The second cohort consisted of 85 patients with severe reactions (180 nerves were involved) and were assessed between March 1993 and March 1994. Fifty-one of the 85 patients had multiple nerve involvement.
Three people (2 district supervisors and 1 physiotherapist) were involved in doing the assessments.
Both groups of patients were treated with a similar minimum standard course of 10 weeks of prednisone.
For operational purposes leprosy reactions are only differentiated in mild and severe reactions: severe reactions include severe acute reversal reaction (RR) and/or a recent silent neuritis and/or a severe erythema nodosum leprosum (ENL).
The criteria for a severe reaction were: a recent (less than 6 months) nerve function disorder (loss of sensation or muscle strength) in eyes, hands and/or feet; nerve trunk tenderness; ulceration of skin lesions; and high fever and oedema of hands and feet.
All other reactions without nerve involvement were classified as mild reactions. The fo llowing definitions were applied Nerve tenderness: of the ulnar, peroneal and tibial nerve. Tenderness was scored as 'present' or 'not present'.
Improvement was defined as going from 'present' to 'not present' . The median and radial cutaneous nerves are not examined by fieldworkers (difficult to assess/less frequently affected).
Muscle strength of the ulnar, median, peroneal nerve. Three gradings were used: a strong; weak; and paralysed. Strong was defined as 5 on the VMT score (0-5; 0 = paralysed, 5 = normal strength); weak was defined as 3; paralysed was defined as O. Improvement was defined as an upgrading of the score.
Muscle strength 3,11,12 of the facial nerve was assessed by the degree of lagophthalmos, but not measured, in millimetres. Lagophthalmos was scored as 'present' or 'not present' .
Sensibility of the ulnar, median and tibial nerves. Sensibility was tested by a light touch of the tip of a ballpoint pen. On the hands 10 points were examined: 5 for the ulnar part and 5 for the median part. On the feet: 11 points were tested. A difference of at least 2 points (within one nerve area) was considered to be a change in sensibility.
Silent neuritis was defined as recent sensory or motor nerve function impairment (i.e. developed within the last 6 months) without skin manifestation of RR, ENL or nerve tenderness.
Patients with nerve tenderness and/or nerve function loss of more than 6 months duration were excluded from being given prednisone, so they were not included in this study.
Patients and methods
Leprosy field workers examined the nerve fu nction of leprosy patients by using voluntary muscle testing (VMT), sensory testing (ST), and assessment of the disability/impairment status every 3 months. Quality control of the assessment was performed quarterly by supervisors. The status before and after prednisone treatment was compared in both studies by direct patient examination or data collection from individual patient records (disability/ nerve function assessment form).
The standard prednisone treatment started with a dose of 30 mg for 2 weeks and tapered down with a minimum duration of 10 weeks. Every 2 weeks the patient was reassessed by the fieldworker and a decision was made on tapering down or extending the course or increasing the dose of prednisone. There was no maximum duration; the duration was fully determined by the condition of the individual patient and not by the type of leprosy or the type of reaction. 13,15,1 6 ,1 8 ,20,21
FIRST COHORT
Out of 856 (130 PB , 726 MB) leprosy patients on the register 69 patients (8 PB , 61 MB) with severe reactions were observed, with 125 nerves involved.
Six patients suffered from an ENL reaction, 33 patients from an acute RR reaction, 3 patients from a combined RR and ENL reaction, and 27 from a recent silent neuritis. Thirty seven out of 69 patients had a multiple nerve involvement.
Differentiation on the degree of tenderness, strength, sensibility or a combination of these after the treatment with prednisone was not recorded as such.
SECOND COHORT
Out of 75 1 (165 PB , 586 MB) leprosy patients on the register 85 patients (3 PB , 82 MB) with a severe reaction were observed, with 180 nerves involved.
Eleven patients were suffering from an ENL reaction, 2 patients from a combined RRlENL reaction, 44 from an acute RR, 28 from a silent neuritis. Fifty-one out of the 85 patients had multiple nerve involvement.
Nerve tenderness of the posterior tibial nerve was only routinely examined in the 2nd study.
In both studies there was no control group, as we regarded it as unethical to exclude patients from prednisone treatment.
Results

TH E TIME OF DETECTION OF SEVERE REACTIONS
The first cohort (see Figure 1) showed that 80% of the reactions (55 out of 69 patients) were discovered within the first 12 months of MDT treatment. Fifteen out of 69 patients (2 1 '7%) were detected with a severe reaction at the start of the MDT treatment.
Study of the second cohort (see Figure 2 ) revealed that 82·5% of the reactions (70 out of 85 patients) were discovered within the first 12 months of the treatment; 32% (27 out of 85) had a severe reaction at the start of treatment. Table 1 shows the nerve involvement of the patients, included in both cohorts. The ulnar nerve is affected most frequently, the facial and median nerve the least.
NUMBER OF REACTIONS DETECTED
�� ----------�----------------------�
NERVE INVOLVEMENT
In cohort 1 tenderness of the posterior tibial nerve was not included, which explains the lower incidence of tibial involvement in this study.
EFFECT OF PREDNISONE
In Table 2 the effect of prednisone on the affected nerves is given. Most nerves (75%-80%) improve either partially or totally. The pattern of nerve disorder before treatment with prednisone is compared with the nerve disorder after treatment with prednisone.
In a few nerves we have found an improvement in tenderness while the degree of weakness/paralysis remained the same. This was recorded as 'OS.
Several patients showed a partial improvement against a partial nonimprovement within one affected nerve (see also Table 3 ). Tenderness was often improved, while the weakness and/or sensibility loss remained the same.
Only 15 patients received a prednisone course with a duration longer than 10 weeks, which led to a total nerve improvement in only 8 cases. However, we cannot draw any conclusions on the standard minimal duration of the prednisone treatment because this study does not compare various regimens. Table 3 explains the pattern of nerve function involvement in the second cohort, before and after treatment with prednisone. Table 4 shows the percentage of silent neuritis (on the total of affected nerves) in the second cohort. Twenty-eight patients (out of 85, (33%)) were suffering from silent neuritis (2 PB, 26 MB patients).
All these patients had recent sensory or motor nerve function impairment without any other sign of reaction.
In this study the total number of patients with a silent neuritis was 28 (2 PB , 26 MB); this is 33% of all patients, involving 42% of all nerves.
Discussion/conclusion
Of all diagnosed severe reactions 81·25% were discovered within the first 12 months of MDT treatment. This is in line with other studies. Van Brakel 1 , 8 found an occurrence of 95% (however he included also mild reactions in this study), Becx-Bleumink 2 found an occurrence of 71%.
Moreover, 27% of all patients appeared to suffer from a severe reaction at the time of the first patient contact. This number varies among the abovementioned authors between 59% (Van Brakel) and 7·9% (Becx-Bleumink).
Further data from both our studies show that most of the nerves (75-80%) improved partially or completely with a standard prednisone course of 10 weeks minimum. The other authors used standard prednisone regimens of a much longer duration (12-20 weeks) with a higher starting dose of 40 mg. We should, however, note that most of the patients were examined not long after the full course of prednisone. There is still a possibility of recovery of the function of the nerve with time (like the tibial nerve which is known for its 'late' recovery) or the possibility of gradual deterioration of the nerve function, or the chance that a new reaction might occur.
Other studies are needed to define the optimal minimal duration of treatment and regimen of prednisone.
It is interesting that, contrary to the statement of Brandsma 4 that 'changes in sensation are often an earlier sign of nerve involvement than changes in muscle strength', in our study of the affected ulnar and median nerves often (for median nerve: 55'5%; ulnar nerve: 9-4%) the motor function was found impaired without any loss in sensibility (see the second cohort). One of the reasons could be that the sensibility test using the ballpoint pen is less sensitive than other methods. Still it occurs that a patient has had a clear weakness of his/her hand for sometime, while there is no deterioration of the sensibility of the hand.
The relatively high percentage of 'silent neuritis' (33%) proves that follow-up of the leprosy patient without a regular and proper VMT/ST examination will undoubtedly lead to impairments and disabilities in many patients.
This study also indicated that well-instructed leprosy fieldworkers are capable of detecting severe reactions in good time and are competent to treat these complications adequately in the field. 22
Further studies wil be done with the same group of patients to detect 'late ' recovery or deterioration of nerves, and with a new group of patients to verify the occurrence of a solitary muscle weakness of ulnar and median nerves, without sensory loss.
